Reconstitution of the leucine transport system of Lactococcus lactis into liposomes composed of membrane-spanning lipids from Sulfolobus acidocaldarius.
The effect of bipolar tetraether lipids, extracted from the thermophilic archaebacterium Sulfolobus acidocaldarius, on the branched-chain amino acid transport system of the mesophilic bacterium Lactococcus lactis was investigated. Liposomes were prepared from mixtures of monolayer lipids and the bilayer lipid phosphatidylcholine (PC), analyzed on their miscibility, and fused with membrane vesicles from L. lactis. Freeze-fracture electron microscopy demonstrates that the bipolar lipids in the hybrid membranes adopted a monomolecular organization at high S. acidocaldarius lipid content. Leucine transport activity (i.e., delta mu H(+)-driven and counterflow uptake) increased with the content of S. acidocaldarius lipids and was optimal at a one-to-one (w/w) ratio of PC to S. acidocaldarius lipids. Membrane fluidity decreased with increasing S. acidocaldarius lipid content. These data suggest that transport proteins can be functionally reconstituted into membranes composed of membrane-spanning lipids provided that membrane viscosity is restricted.